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PURPOSE: To provide a voice coding method capable of 
providing a synthesis voice with high quality even at a 
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CONSTITUTION: A coefficient of a synthesis filter is 
obtained from last coded voices by a synthesis filter 
coefficient calculation part 10. An input voice is 
classified into a voiced sound and an unvoiced sound by 
a voice classification part 2. and in the voiced sound, 
a quantized difference amount is selected from a long 
term predictive lag code notes 32, 33 with plural 
quantization levels by difference quantization of a long 
term predictive lag in a long term predictive lag coding 
part 3, and a selection of shape of a long term 
predictive filter and the quantization of the 
coefficient are performed by a long term predictive 
filter coding part 5 according to the quantized result 
of the lag. In the unvoiced sound, no long term 
prediction is performed. An excitation vector is 
selected by an excitation vector selection part 5, and 
gains applied to a long term predictive vector and the 
excitation vector are predicted backward by a backward 
gain adaptation part 7. A transmission code forming part 
9 forms a code transmitted to a decoding part from 
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7- -5 fktsia €:^rT s ^^^^m 
\hr^^^^^x^=^p^mt-)5m\zii\,^T. 



#tit«jL, ±x(Dmm'^m^'/^^mtztn.^^m^\z 
mime>\ xfl=^pm^^$>ii}^\:'^'&!^tzmm9^\z 

mfs^mzm\^m.mn.^9^=^minmL<r>im^mis{-t^^ 

ttj -r ^ & « ^ -5. ^{ t:^ffi tc * V ^ T . 

mfs&m=^myif^m^^. itrfE#^7u-A©i?F^fk5fi 

mvt£\'^m^xh. M&m=^myif^B,m.'^mL<D^\z 
[fs*^7] xil=^pm^^&it^cl!b^l6tzmm&^z 

ftfflt. ttflEW^7l/-A<h®K^^^m-r^¥Si, 

m-r^^m^^^^'^p^mty}m\zii\,yx, 
ttim'^pyi'-.i*<^x:t}=^p<D^mzj:i>ji-mi^^t, 
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gtFlH#^7U-A<h(Di|||@|±lgl5<h. ME^Sfc* 

&m^mmmmmm^mii> tt!^^fS.y^}v^&Tm(o 

f'ii>y'-y)v\zi!&m^nfcmm^i7 hJv<Dmik<Dmm 

cfc^wfaniie^i' b)i<Dmm\zm»^t)^n^mni^m 

^^mmr^^pwmtmmiz^^^T. 



tisw.'^pyu-AiKDm^nmmii, m^mm^zm 

'ik(D^tb7—yMz^m-^ntzmm^i7 hj\^<Dm.^<Dm 

m-:s<mm^i7 bjmmm^miz. wfs^MSrS/htr 

tti s :Sr«i-r ^ ^^^^ SB (c V i T , 
ltrfE^^7 1— A©A;b^^o^^(Cct'54i-S«gmt. 

it:f3ik(D^*^ibmu^ntztf]m=^pyi^-j^<D'^mtJi 
mo^muz'Z^mimn^^ '^tb^sf}rz^<D±&m.iiy h 
7b^'bmmwn<t:fjmizii^mf3.}dy K*iib?K»ttf-v h 
\z^ 0 «-r J; ■s ;5:ejSi«F^?&f^)«-r*eM«?#f^^ffl5<£ 
ftfif -r ^ :i t ^mmt-r^^^p^mtmm. 

[0 0 0 1] 
[0 0 0 2] 

^{t:;^ffi<i:LT, 64kbps *f^PCM(pulse code modulati 
on)??^{t:^i!C-^32kbps ADPCM (Adaptive differential 

PCM) <Dm.mnmtyj^f}^cci'n\zj: o -s-n-enc. 71 1 , 

G.72iiUTii)^$nTi^-5o L*^L;in5.©:^ftTtt 

[0 0 0 3] )£^i£lf-y M^-Kfc*liTfcJt«56<]^» 

<t(CELP:Code excited linear prediction):^^ (M^ 
it^ H. R. Sciiroeder and B. S. Atal:Code-ecited linear 
prediction (CELP), IEEE Proc. ICASSP 85 (1985.3)) 

TJttiS^nTiJO. 4. 8kbps@ST^ffl6<)fi^^f«K5: 

nxis 0 , m?ni^i7 h)lmmmmf&'^'m^^^<t (vsel 

P)^S (^JAli, I.A.Gerson and M.A. Jasiuk:Vector s 
um excited linear prediction (VSELP) speech coding 
at 8kbps, IEEE Proc. ICASSP 90 (1990.4)) H&m 

fzsb, J:f9{£f-y hU-l>^l:L/iCELP:^S:©efc^:^]S*i 
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[0 0 0 4] —yj. zniCEL?M-v\tnmtomM-v 

mj-wmt'^pf3m^ti^'^^f^mt:f3mii ut. lekb 

PS LD-CELP(Low delay CELP):^S:*«CCITT»C: J; fJG. 728i: 

[0 0 0 5) LtS^L, *jfiT«<£jlMO?^-^ft:^a;Jc:fe 

0> -e-<D— 3i:L-T8kbps LD-CELP:^^*^H. CheniM. S. R 
auchwerki' j:oTS^$nTi/i-5 (B.S.Atal et al, Ed 
s. : Speech and Audio Codingfor Wireless and Networ 
k Applications, Kluwer Academic Publishers (199 
3)) . 6kbps LD-CELP:^^(c*fL, f^n^ty 

oT. <£jIjS75:75^€.8kbps VSELP;^iS:i|ll^cD^?&ffiK 

[0 0 0 6] 

[5l?S*i«Pi*Lct^<»:-r-5»S] -)ISe<J;a:CELP:^S:^LD 

ma^^^^^tztb. wn^tyu-A^M-K^xh^yu- 

zLt.\z^^. yv-h.n<^m(r)^mi>m7^. 

■^7U-Al^-e(7)®J^O^!l!i, *Tfelf'y5"®^i!i*«:*: 
•5. 16kbps LD-CELP::^S:t?«. -&fig7^JU^'^ 



Tabs, CinfCjk*L, SkbpsSKO LD-CELP*^-C«. 
[0 0 0 7] 

[iSIH*«ft-rs^cJ60^e] *5!?gOBB<Jtt. 

u-A-efflLiS-&fiX:7^'j|/^o«©:S*i6-5. 
[0 0 0 81 a»]l::A:^#^S:7U-A#{c«®a«ur5J- 

[0 0 0 9] x-h^^(jym^'<^^'mxt^9m^ 

[0 0 10] sffi^S!i^^s^ai5Ttt, 
j&ii-^ 6 fig L fcifi;^;?^ t sw^ so 7 ifw^m^m ^ ^ 

^fiffi^iO-^i^ h^Kc-^^^^- Jl/^^^Sgbfe?^, A 

[0 0 11] rzrch=&w^m<Diisw:ii^^^m^m-^^^m 
[0 0 12] ;^;t-, myiy-Axmn-^nfcmm^my 

ift. &.tis<Dyu-A(D^m^myifttt^\^, 

[0 0 13] s^m^my ^ )v^m^w>x\t. tmi^my 
if(Dmm.\t(Dm-^^^\zm^\ m^it\zm^^^&m^my 

Ltz&m^my^)ii'^. '^fi^y ^ )i^mmm(D&m=f- 
m^^hMzmi^^ xti'^PiKDmm^i^wi^x. mm 
umm^j^my^jv^^mmr^, 
[0 0 14] mm^i7 h)m^mx'\i. mm<^ hm 
^mt^<bmB'^i7 h)i^m.?)-iiih. ^fS.y-iJiiS'^mL 
xx:h'SPt<D^&^m»u. mmrmm^i^ hjv^m 

[0 0 15] fim^^imx\t. xf]=§p t^^<m<D 



(5) 



i^lB¥07-239699 



to 0 1 6] esii^-^f^fiitSBTtt, ^m^mrma^ti 
[0 0 17] ^^aPT«, $-reM^?#^^gP75^ 
[0 0 18] ^mi-m^^ h;ua#sPT% ^m\LUt.m. 

[0 0 19] S^^S!l7^';i/5'«^a5T«. fiffl^zSI^ 

[0 0 2 0] mu^i^ h>»i/«#gPT«. mm^{/ hjim 

[0 0 2 1] fi|#«^g|5Ttt, Sffl^IiJ'^^ KJi/tiaie 

\-)]^\zm<>f'^t)it^mn^m^■r^o 
[0 0 2 2] ffm^m»'^t>^<infz&mf'm^i7 hjv 

[0 0 24] &m'^my^)l^miRm-C\t. :gffi^iBi|7 

[0 0 2 5] &m.wm^!^^r'\t. s,tt^wmt:f3^\z 
^ox^mt^ntzmm?:^ 'tn^n(Dwnit:fj^\z!$i 



[0 0 2 6] w.^mr'\tfRm.t^n\zm\ ^mm<D^ 
m^mznit^Lrz9!!.m^n^\ ^mm-vniitii>wn 

to 0 2 7] 

myif<Di^m^m^r^o ei^Tsw^iBn^i^oaj^it 
^:^tb^z.t\z^o. myu—iK<Dxii^^<Dm'^^m 

j^±^it^izmzwmt^'fi(D&m.^m±^'^^. 

<Dmt^ziiit^x^fi^^z.th&ioo^o J:cT^ffitto 
1SS:S«-r -5 d t (c J: 0 , S«H^ji 7 if<D^MkmzMl^ 

r^. ^fz. m^^nrzm=F-im<Dm^m^zj:otm^ 

'h(D\tmm*^'bm9yr^:itizj:o, mmz^^^n^ 
*^-e^s, sfc. ±x(Dmmi)mt^^nrzm-^\t^^^ 

[0 0 2 81 &m^my ^ Ji^^m^mxit. &m^m^ 

ifmn^x9^w $ ntzs^m^m y y co^i^ttoa-gr 

[0 0 2 9] e>t?$^f^fi!tgf5T«. ±gjth'-;/ hOff' 

<t*«T#. s^mmjinmtafl^mizu^. 

[0 0 3 0] 

[0 0 3 1] wmmx\t. wim(om^im&.^ (a« 



■ • 



8kHz) -nA/D^m^tlfzy'^ i^^Jly^Pmm^^ 

[0 0 3 2] ^r. ^^y^)Vi$'^^mnui o\zji-o 

[0 0 3 3] ^^^i-Sgl5 2T«. Xtl'^P^yU-Z^m 
s(32+i->yjU)SaT*^, 

[0 0 3 4] ««B^S[i7i^^f#{taP3«. Am^m^if 

^j$.y^)v^^miyttL^. A^^^toKHstuf-r 

[0 0 3 5] mz9M^my ^ &m 
=^my ^ )v^(Dm.W)^nt)n^, ^Lm^^my-ov^^n 
im^\t. *ss^jii7^';i/^ss?gR4 1 ^m'^my 

^iis43, AAt^^m^^^n^.&m'^my^)v^^[^^ 

y^ )v^=mmAi^m^, fi^^«!i7i^®a#?7!)ifft) 
)v^mism4:i-Q\t. ^m=^my^)v^nnm.WimA 

h;KD-&fig7 )i'^mmm:(D^mz3:m^my ^ ^ 

my^ A^nnmiz^^tx^imm^my ^ )i^mm±x 
fcouiXMHSrthscb. mmm^^Kis^^&m'i^my^ 

[0 0 3 6] mm^i7 h;i/S*?gP5T«, 

nmme izt^n^mm^i/ bMz-^^y^ jv^'^mi^ 

[0 0 3 7] '#^lfi]€?tj#ii^£;g(5 7-e«, ^t^ftU^ciS 



[0 0 3 8] fRm.wm^fSi.mi 6t«, Sim^m^ifw 
mm 3. sw^a!l7^;^^^^#^tffi4. lae'^i^ h;i/ 

[0 0 3 9] m.^m-c\t, mmz§:mwmM.^^i o 9 

[0 0 4 0] ^ ;i/3'^^w-@gB 1 1 0 
s nrc'^pm.m*^ ^m.y\^-A-cm^^i>'^js.y'{)v 

[0 0 4 1] &m^m^^ hjvmn^ 103 t«> sft 
mnm^ui 0 9*>e,ite.nAcsaB^ii!i7y«^di:. 
®Jr^^^ ^*Bf^fi!t8P 1 3 4T»5n^cm«F#ii*^e.«« 

^2Bi|'^i7 hJl/^^^-rs. MfS?? ^Kf^fiXSP 1 3 4«, 

M^<o'^n'&p\z-^is^y^)i'^8(Dmy^)i'^^mi^. 

if^m\z'^^\ m^(D&m^m^ ^m^mi 32.13 
mzm^-^^o 

[0 0 4 2] S^^iS!)7^';U^«-^gpl 0 4«. SSH^ 

Mzmr&m^my ^ ji'^ ^m^r^, &m^my^jv 
3^^n^miim 1 4 2 ^mn^m^if^md tiss© 

7 u-Ao&m^M'^ifmm^ t \z&m^my^ )\'^ 

>?^til43, 1 4 4^S#?U. ««^jP,ij7^;U3'f^fig 
SI51 4 I'VjU-S. S»i^SiJ7^';i/^'f^fi£a5l 4 1 

^mf-my ^ )v^mmie\zm^. ^m^^my^ 

tISS?6Rl 4 2T'ji*?^nfcfiW^Sij7-<;UiS'|?^i|ii*^ 

e.s»i?^zg!i7-(';u3'^f^fi!cL. ^i^'^m'^^VMzm 

[0 0 4 3] S!)®'^^ h>ll/«-^SI5 1 0 5 miS^^C V 

[0 0 4 4] ^5fR]^fij»jiiBgi 1 0 7 *ngc{t$n 

[0 0 4 5] fiJ»Wt^t)$nfc«»8^S!l'<57 h;l.t 
hM*, ■&fi5t7^;P5' 10 8 SrJgSn, 

#e.nfc^#^^«;^c7U-A©^fi)t7-<;i. 

[0 0 4 6] *IIM«^J©«lgSritt?^Lfc©T^ * 

[0 0 4 7] -&fig7^;i/^^®:ff-»a5l 0«. 16kbps L 
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— «6<j;5:celp:^t«. -t^y^ju^co^ 

^mtW:0)&m*^';>^tt>^fzisbiz. yu—Ai^mKt 
sfeLD-cELP:^s:Ttt, a#a5T'£>«#^offij^*^e,^ 

-a- -5. 

[0 0 4 8] '^P^m^2itXtl^nr:i'^P^^mL. 

i^m7ifwmtw>3\zm'E>n. Am^m^ff^Hi^ fft> 

<Dmm^mmmm^^m'bizit&m^m^fTt>f3i\r^:^m 

h^^^n^-fy^. :$immmx\t'&m6^m\zj:-^x&m^ 

[0 0 4 9] s^mi^m^ifm^m s i \t^p^m^ 2 ic 
7w';i/^'SJiufc^«j^$jSjiS??^4!Si:T*. mzm 

mt&mt)'iE>. my i^-j^<DXii^Pizmrz&^^m 
i^mnfzmm'j'my^=s:umoyu-A<D&m'^my 

[0 0 5 0] &m'i'my{f(Dm=F^t:fjmtLxm^m^ 



^isa y if<Dm<t&i^^it^m{>rji ^^m^izmw£:f3mx$> 
m<t\zM-t^m^^^f^±^'i±^^tiiix^^, 

mm2X\t, ig«ffl5®a*M'. S:^±75iOgl5;'it'®#^3£ 

tf-;/ hWcxm.mx^^-mum^<ty^7--yyx'm=f-<tL 
j^'T-y :?'sr^rT«.fi«i^«l7i?'^^^^6^o^a|^0 3 \z^ 

-r. )il*Higt5^3-e«:9'«ftgdti-t>->:/;i.-c, -7*^^ + 
CCcfcS^^j:. m^ity.y'-yy<D0mt\Z^iO, SflB 
[0 0 5 1] ^fc, J:0-)l(^^f#fkW^<7)SS[Pi±* 

[0 0 5 2] *fc, ^&{tffl®S^<DiMSTJ;f9^*fi<] 

fs-M^^nofzib. &m^m^mizj:^^m^myi/o 
h)v^-^iiSi.y^)iif\zmLit&mtx:f]'^P<Dmmx, 

mmt<Dmifi=^i!b»:ibrzwm<kK>±tfs.^f'm^m^ 
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[0 0 5 3] £it±l^©^a!,aoe56Mc. s^^ao^Mo 

[0 0 5 4] S»i^Sl7w;U^'|?#*gS*?ai5 5Ttt. ^ 
[0 0 5 5] 

[1^1] 

1 



A(2) = 



1 + P 2-1- 



(%2) 



A(z) = - 



1+ 



i P(i; 

i=0 



)Z 



L-I+l 



[0 0 5 61 i^yy<D&m^myH}v^it. 'A^(db 

[0 0 5 7] 



[0 0 5 8] i3.^mp=&mt.m^pw^\t.^i^m^ 

[0 0 5 9] ^m^my-i )v^^m\L-mA.-T:\t. 
ail y ifm^{\:u 3 -nwsi^rirz&m^m 5 ifi^i.^^m 

my^)v^^&m^m^i7 bmzmLx, xti^Pt<D 
mm^^tb. mmTb^m'htu^&m'^my-ou^^Mn 

[0.0 6 0] mm^i7h)m^^5Xit. Xfl^PtA 

mm'f^my^ji^^m^tiftmm^j^m^i^ h;i/tA:^^ 

p<Dmmi&mii. ^fS.y^jv^^mLfzmm^i^ hJi'O 

T«. ll»ifi)c^i-<^jfi<Kiltafdt<STL. fills'^ i7 hJUTjfi 

^p'^^x'\tit^m&'Bmu^mx$>^ z Lt^^ 
[0 0 6 1] t^±. &m^mi:mi&^i7 hj^m^om-^ 

A:/3^miWS^i'S (2 3 1) \z^K), ^^^i 

m^9mfft)-r. m^'tmo^m&^iy hji (237) ^ 

$ff5. S«]trfi«B^a!l7^0S^ (2 3 2) ^ff^\ 
^CD3itR(7)^ilS:gS?f -5 (2 3 3) . SSB^iS^y® 
W^WfflOliig'^;^ h;i'OSS? (2 3 8) ^ff5. *«B 

X <y :/fc J: 0 &m^m y-oVi^cDj&itkt ^^(DM=F{t:fj 

m=S:mSit?> (2 3 4) . mirity.y'y^T^^n^^m^iZ 
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5) , «^{t7>x->:/*<aB*Hi«-&trtt3^yy©s«! 

^9iy^Jl^^(Dm^^t7 0 (2 3 6) . mz^P'^mo 

mm^i^ h)l(Dm^^ffo (2 3 8) . ZLZ-Vii&m^ 
^mzm^^tl^ (2 3 9) . 

CO 0 6 2] mp'^m-cit&mi^m>s:±<fft>fsi\^^(D 
x\ ^P^^^x-mm^mo^i^^k^&m-^ffiizm^^in 

h)m^miz^L. mp^mx'iti i b--> mp^^w^ 
j^t^ic <»: -fe e t) 7 f h . ?ijf#fc^n^*n 4 e h t s 

SU <73 »S * iRi ± ^ -ti: -2) « # S -5 o 

[0 0 6 3] ^tcmm^'^ hjm^mxit, ^p^mx 
Am'^m^i' hJi't<Dis.^-^t>it\z^^y'^ u-i- kx-^ 

^fLftSaE-^i/ h;KDSS?SrfT5. 

[0 0 6 4] '#5[SI#^lJ^#jSi^:^^K7T^^. ^i$.y>f)Vi> 

[0 0 6 5] eai^9F^f^^si59Ttt, ^mi^myif, s 
^^iRm.t^\^y h^js^fiifrs. t*y h3Fij©«iijs0 5 

iti^, zzx'\t, ^i^mxm^^^n^wn<tijmz-z^ 
^^mt:f;m^m.m-t^, mz.iiii:$:mmmxit. 

26. 2pW^W«t'-7 K27*>?)32*«*$-3)S:/'?^->tc:?a: 



e>7h?>mi. 25t26fcry h7&«^^fri-e*0, ^LU^ 

0 Wtt«:(^± S 2. ^JW^^B tlfr ^ =b * -5 . 
[0 0 6 6] ;^CfCg|^a5CDi}iW®»i!iffl;&lttW«:ff5. 
[0 0 6 7] 0 9T'tt, 

X^-^nX^^^(DXitU<, h 0*^^/1:5' - 

[0 0 6 8] mm^m^i^ hjm^mi o sx-tt, ite 
tix^rz&m^m\yifmmttt!y \^-A<D&m^myif 
(DmA^^myu-Ao^M'^myif^^ib^, t>Lfiaj 

m.i:<Dm.msm\z^f$.y^)Vi><Dm.y^)v^^m 

[0 0 6 9] iJ^±ISigBbfeJ;5tC, 2ts:^?BWj|]Wi«a|T 

^m^ft:^s:o<st:--y ^^-h{t^c#^JlW^g5^ 
[0 0 7 0] mQ\z:^^m(D^P^^{f^m^mmmm 

[0 0 7 1] jt«t!il3 0 OXtt, v< i7;5:ct'(^^?&A;'3 
^@3 0 lA^^A:^$nfc^^«. A/D^lfegl?3 0 2 
\ZiiK>y'-(V^)V^-^\Z^^-^n^, mk^ntzT^^ 

^$ns. w^??^{ta5 3 0 3icfi, sw^sijai5 3 3 1 
3 3 2 ttfi«!^8aa5 3 3 1 ®^aiiiis»*^e««Jitoagg 
mmtuz 0 3x^^{\:■^t\tzB,m.m^\t, ii^gi5 3o 
6tL.Tji«$ns, 

[0 0 7 2] §m*S4 0 oTtt. m.mm-h-'^m^tix^ 

^ji]tS^«#gB4 4 1 t.^^:f5mm^'^A 4 2d<^^ 
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[0 0 7 3] 

mm<Dnm ^^wfc^n^, cELP^^^{t:^a:sr{Sl^ 
nm^&mi^m<Df¥±^\zj:io . f&m&^m^^^^ its 

[0 3] ««©S^^fl:;^5^«;/yS:WT*fi»!^S[l7i^?? 

0. 

Bo 

^Wf^^SB, 4•••6»i^iS!l7^•J^^^f^{l:S|5, 4 1-S 



mmn. 4 3 "««s^s[i7^ji/^'i?F#*si. 44 

ji^^miiimm. c-mm^^ h)\^m^f^W:^ loa 
-fiffi^sfl'^^ h^wm^gp, 1 3 1 -s^a^sfl^i^a^ 
as, i3 2-&m'^myi/nnmi^ 1 3 3-*«!t-S[| 
^i:^??^® 2 . 13 4 -mmwnmi^i^.^. 1 0 4 -s 

gP, 1 4 2-SS8^Zgi|7^;l/^'«F^ilig^^g|5, 14 3- 

&m^my^)v^nmRi. 1 4 4-sM^3ii7^)U3' 

i?F^jiS2. 1 0 5-iiie-<i7 h;i/a#a5. loe-iae 
y')m^m. 1 0 7-^5ip]#fij#jijrvgi5. 1 0 s 
1 0 9 1 1 o--& 

M^aU^W f -Sljg'^i^ h;Pt»^> 2 3 1- 

#S^J-SgP. 2 3 2-S»i^jHiJ5i^SS?gP, 2 3 3 
i^iSfflSfc^iJWaS, 2 3 4-ftSg^j|!l7i!^fi^^{t7.7^-;/:^ 
StRffi. 2 3 5-ltapS»^a!l7-f JU^'ff^{tg|5, 2 3 

6 -itzp^m^my ^ )i^^n<m^ 2 3 7-*^^^ 
mis.^^ h)\^mnm. 233 -*?&^ffli!)ig^i^ h;u, 
2 3 9 ■■•&m.m.Hm¥mm, 300 -mm*. 301- 

^PXtl&m. 3 0 2-A/D^^g|5, 3 0 3-^^?? 

mm. 3 3 1 -mm^m^. 3 3 2■■■m^<tyJmm^ 

3 0 4-«liSIS|5. 3 0 5-itm7>5^:»-. 3 0 6- 
4 0 1-Sm«&, 4 0 2-S{iT>^:>-. 

4 0 3-ft|^gP. 4 0 4-#^a#g|5, 4 4l--§,mj' 

mmmm.^m. 442 -a^;^tess?gi5, 405 -d/ 

Aig^gp, 4 0 6-#^m:^S«. 
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n : *^*aC)«Mn*f«»«>»r9-7'7U-Aflt>B&tt«« («») 

r : ajjry^. l^y^7-f A.*'©^^^ (SUaffltt^?) 

rb : l««I^M«Si-BStt 
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